The technique of immunofluorescence for the detection of anti-nuclear factors in human sera has found wide application for diagnostic as well as for research purposes since its introduction by Friou, Finch, and Detre (1957) , Holborow, Weir, and Johnson (1957) , and Holman and Kunkel (1957) . It is generally agreed that this test is positive in almost all patients suffering from systemic lupus erythematosus, and that the incidence of positivity is very low in healthy subjects. The reported figures on the incidence in diseased control groups, however, show such a wide variation (Hijmans, 1963) that it seemed advisable to investigate the possible causes of these discrepancies. To this end a comparative study was undertaken in four laboratories, each of which applied one or more different systems to investigate the presence of anti-nuclear factor(s) (A.N.F.) in the same hundred sera.
Material and Methods Human Sera.-Blood was obtained from 100 cases of proven pulmonary tuberculosis of at least 6 months' duration. The data on age and sex are presented in Table I . Patients who were also suffering from rheumatoid arthritis or one of the other collagen diseases were excluded. Although the erythrocyte sedimentation rate was normal in most cases (Table II) , the disease process could still be considered active from a radiological point of view. The sera were stored at -20°C. and were kept in the frozen state during transport to the participating laboratories. Examinations were performed not later than 2 years after the samples were obtained.
Substrates."-Four substrates (A-D) were used: Calf thyroid (A) and mouse liver (D) were taken as fresh frozen tissues from which cryostat sections were prepared. The leucocytes (B) were those present in routine blood smears, and the buccal mucosa cells from healthy volunteers (C) were obtained by scraping with a wooden spatula and were used fresh and unfixed after washing with 0 01 M saline phosphate buffer, pH 7.
Conjugates. In the test systems with leucocytes (B) nuclear 23 sera reacted with the nuclei of buccal mucosa cells, three were distinctly positive, and twenty weak positive (System C-IV). Only distinctly positives were seen when mouse liver sections were used in combination with the "Roboz" conjugate. The latter system showed nuclear staining in 30 per cent., but this fell to 11 per cent. when human liver sections were used instead of mouse liver, and in combination with Conjugate III there were only two positive sera, irrespective of the source of the liver sections.
In an attempt to investigate the possibility that the conjugated antisera were directed against different immunoglobulins in the sera of the patients, immuno-electrophoresis was carried out with a normal human serum as the antigen source and the conjugate as antiserum (Figure) . The immunoelectropherograms showed significant differences: the beta-2 M line was prominent in the Roboz system with an almost complete absence of the 7 S gamma line. The reverse situation was found with Conjugate III, and Conjugate IV held an intermediate position.
Further evidence that the level of anti beta-2 M in the conjugate may have been operative in our results was obtained by absorption of Conjugate V. 0 5 ml. "Roboz" antiserum was absorbed first with 0-02 ml. and the supernatant again with 0-01 ml. line. All thirty sera which had given nuclear staining in sections of mouse liver with the unabsorbed conjugate were negative in this system with the absorbed conjugate. Nor were there any more positive sera in System B-V with this conjugate. This large variation cannot be due solely to differences in the sensitivity of the various systems, because in most series there were one or more positive sera which were negative in a system with a higher incidence of positivity. One of the two positive sera in System B-Ill was negative in System B-I, and if the weak positive results are also included, two out of four were negative. The same general conclusion can be drawn from the comparison of the other combinations (Table IV) .
There are many arguments in favour of the hypothesis that different antibodies are involved in the sera and in the conjugates. These differences also extmd to the tissue level, where several antigens may be present or antigenic determinants be available, depending on the condition of the substrate. The qualitative differences between the various substrates become clear in the comparison of paired series where the same conjugate was applied. Four of the eight sera which were positive in System B-IV were negative in System C-IV. One positive serum in System B-V was negative in System D-V. Five positive sera in system B-I were all negative in System A-I, although the restriction should be made that in the latter series the sera were diluted 1: 10.
The existence of different serum factors with nuclear affinity has been known since the publications by Goodman, Fahey, Malmgren, and Brecher (1959) , and Goodman, Fahey, and Malmgren (1960) , who were able to separate two types of immunoglobulins, one a 7S component and the other a macroglobulin, both of which gave nuclear staining. In our study this heterogeneity was also shown to be present. Treatment of the sera with mercaptoethanol reversed the positive reactions of all thirty sera in System D-V, but the two sera which were originally positive in System B-Ill did not become negative in the other system, although the intensity of the staining was decreased considerably by this treatment. Further investigations of the conjugates supported these findings. Conjugate V especially had a strong anti-beta-2 M activity, as shown by immuno-electrophoresis, and when this conjugate had been absorbed with a purified 19S globulin fraction no more nuclear fluorescence could be detected with either liver or leucocytes (B-V and D-V) .
From these studies it may be concluded that at least two different antigen-antibody systems can give rise to nuclear staining. The total number of different antigens and antibodies involved cannot be stated without further analysis. Nor is it possible to state which system should be preferred, because this choice will depend on the purpose of the test. It is obvious that a high incidence in a control group will be unsatisfactory for diagnostic purposes, but such a situation does not necessarily preclude the application of this method in epidemiological studies, because the genetic characteristics can express themselves through one or the other of the various serum antibodies. Furthermore, it is possible to determine the titre of these factors. If this immunofluorescent test is to be used as a screening procedure for the L.E.-cell test, a conjugate should be chosen which interacts with the 7S gammaglobulin, because it is known that the L.E.-cell factor belongs to this class of immunoglobulins.
No mention has so far been made of the role that the different optical systems could play in explaining the great variation in the results. Although no systematic analysis has been performed to analyse this role, it seems unlikely that it plays anything but a minor part. In one laboratory (L), two sets were routinely available and no discrepancy in the results could ever be attributed to the use of one or the other of these two microscopes of different make.
Finally, it should be noted that, in any comparative study of this kind, one should not only assess the overall outcome but also take the individual results into consideration. Four sera were poeitive in System B-I; in the same laboratory (A) four sera were positive when these sera were investigated in an additional study for the presence of A.N.F. with human thyroid sections as substrate and a conjugated antiserum prepared according to Milgrom, Luszczynski, and Dubiski (1956) ; only one sample was found to be positive in both systems. Summary A comparative study was carried out to investigate the influence of a number of variables on the detection of anti-nuclear factors in human sera. The indirect immunofluorescent test was applied throughout, using a number of different substrates and antisera, conjugated with isothiocyanate. Positive results were obtained in 0 to 30 per cent. in a series of 100 sera obtained from patients suffering from pulmonary tuberculosis. It could be shown that the discrepancies were due not only to quantitative differences in the sensitivity of the techniques but also to the presence of various antigen-antibody systems.
Etude comparee de la recherche des facteurs antinucleaires par le procede d'immunofluorescence RAsuMiE On etudia l'influence d'un certain nombre de variables sur la recherche des facteurs antinucleaires dans les serums humains. Invariablement on employa la reaction d'immunofluorescence indirecte, tout en changeant les substrata et les anti-serums, conjugues A l'isothiocyanate. Des resultats positifs furent obtenus en 0 A 30 pour cent dans une serie de 100 serums provenant des malades atteints de tuberculose pulmonaire. On peut demontrer que ces divergences ne sont pas dues seulement aux differences quantitatives dans la sensibilite des procedes, mais aussi A la presence de differents systemes d'antigene-anticorps.
Estudio comparativo de la detecci6n de los factores antinucleares por el procedimiento de inmunofluorescencia SUMARIO Se llev6 a cabo un estudio comparativo de la influencia de un cierto numero de variables en la detecci6n de los factores antinucleares en los sueros humanos. En todos los casos se emple6 la reacci6n de inmunofluorescencia indirecta, cambiando los substrata y los antisueros conyugados con isotiocianato. Resultados positivos fueron obtenidos en un 0 a 30 por ciento de una serie de 100 sueros de enfermos con tuberculosis pulmonar. Se puede ver que estas divergencias se debieron no s6lo a diferencias cuantitativas en la sensibilidad de los procedimientos sino tambten a la presencia de varios sistemas de antigen-anticuerpo.
